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Bauer's
hypothesis
Bernstein's
hypothesis
MandN
agglutinogens
 characters which are becoming more import an ( with the increasing
use of blood transfusion, is comparatively simple. There are two
agglutinogens, A and B, in the reel corpuscles, and two corresponding
aggluiinins, » and ft, in the sera. When A is present in the corpuscles
ft is the agglutinin in the serum and vice versa, but in some cases neither
A nor B is present and there are both agglutinins in the serum, and in
others both A and B are present in the corpuscles and neither <» nor />
in the serum. Thus four blood groups are possible, and following the
nomenclature of Moss, used in most of the hospitals in Circa I Britain,
they are 1 (AB), II (A), III (B), IV (O). Jansky\s nomenclature, in
which the groups are I (O), II (A), III (B), IV (AB), tins been adopted
on the Continent and by many scientists in Great Britain, and danger-
ous confusion is liable to arise until one or other is discarded (see
Vol. II, p. 532).
Although there is no doubt that the agghitinogcns are inherited on
Mendelian lines, there is still uncertainty about their exact relationship.
According to K. II.Bauer A and B are determined by dominant genes
which are notallclomorphic, but lie in homologous chromosomes,and C)
is the double recessive. A person AB marrying one who is O should have
children, half A and half B, if A is on one homologous chromosome
and B is on the other; but actually, when 474 children of 174 such
marriages were examined, about 5-5 per cent were () and 5-9 were AB,
the rest being about equally divided between A and B. This is explicable
on the supposition that there is an 11 per cent cross-over, (he chromo-
some carrying A becoming entangled with that carrying B, so that when
they separate the part carrying one of these genes is interchanged with
the part carrying its recessive allelomorph. This results in one chromo-
some carrying both A and B and its homologue carrying neither, and
accounts for the 11 per cent of unexpected AB and O children.
The alternative hypothesis, which has received more general accept-
ance, is that of Bernstein, who regarded O, A, and B as triple allelo-
morphs, their genes occupying the same Joeus on the same pair
of homologous chromosomes, so that only two can be present on the
homologous chromosomes in the same individual, O and A, O and B,
ot A and B.
Landsteiner and Levine discovered two other agglutinogens, M and
^ -n jjUman re£ corpuscles, but there appear to be no corresponding
agglutinins in human sera. M and N are quite distinct from A and B,
and the genes by which they are determined lie on a different pair of
autosomes. They are allelomorphs, and consequently three blood groups
are possible, MM, MN, and NN.
Work on animals makes it probable that other agglutinogens of a
similar kind exist, and, if genes determining one or more of them can be
found on each of the twenty-three autosomes and the X-chromosome,
this will provide a means of finding out which normal and abnormal
characters in man lie in the same chromosome and so of making a
complete chromosome map. One result of this will be that the discovery

